Its Biological Characteristics
Lactobacilli, a well-known member of the oral microbiota, are chiefly classified in terms of their biological characteristics [1] . Need is felt for a more detailed classification of lactobacilli so as to clarify an exact role which is played by this bacterial species in the incidence of dental caries. Along this direction, Shiratsuchi [2] succeeded in classifying Lactobacilli into 2 main divisions by using a bacteriocin-like substance generating in the hay bacteria.
In the bacterial identification in medical and dental fields, work would be rendered far easy if it should become possible to use phage such as that of Staphylococci.
As a pursuit for a possibility, the authors here concerned themselves with the isolation of Lactobacilli from various samples and compared their own phage thus obtained with that was offered as a standard in various biological characteristics. 2.2 Other bacterial strains. By way of other strains than Lactobacilli, we used hay bacteria B-1 and B brevis B-2, whici generated a bacteriocin-like substance [2] . Two strains isolated from the sewage, No. 6 and No. 14, were used as hay bacteria producing ones, even if they were not identified. When the infant feces was used for test purposes, it was suspended in a small quantity of sterile physiologic saline agent in conjunction with 0.5ml of the phage base thus prepared.
Experimental Results

Isolation of phages.
Of the test materials, 45 samples of the sewage, 25 samples of the fece from 6-month infants, 20 saliva samples and 20 dental plaque samples were subjected to the phage isolation. From 4 sewage samples, bacteriocin-like substances were isolated which inhibited the proliferation of either L. casei L-10, L. pentoaceticus L-23 or L. wortmannii L-25 strain (Table 1) . However, our attempt to look into the existence of a phage in hay bacteria B-1, B. brevis B-2 and newly isolated Nos. 6 and 14 which acted on the proliferation of L. casei L-10 by means of the ultraviolet irradiation and mixed generation culture [6] proved futile ( Table 2 ).
BWogical characteristics of phages.
A phage which was newly isolated from the sewage sample is here to be referred as N-1 and it was comparatively studied with J-1 phage which was placed at our disposal.
The major differences were noted as followed. J-1 phageN-1 phage Period of latency100 minutes 150 minutes Absorption into host 90 %73 % Average discharge 100 46 The influence of Ca ions was not observed with J-1 phage, while bacteriolytic spots on the plate culture of N-1 phage to which Ca ions were not added decreased by 1/2. With the use of non-Ca ion culture, KIM [5] established the fact that J-1 phages needs Ca ions for proliferation. For this reason, both N-1 and J-1 phages are regarded as being in need of Ca ions. The existence of Mg ions failed to exert any effect on either of the phage relative to the number of bacteriolytic spots. Bouillon agar plate cultures were prepared in which one contained 2 % sodium citrate and non-sodium citrate culture served as control. As a result, with J-1 phage nearly the same number of bacteriolytic spots was observed in both the cultures, while the effect of sodium citrate was found to be 0.2 with N-1 phage (Table 3) . 2) . The isolation of lactobacillar phage is known from the sewage , raw material for cheese, human saliva, etc. [11] but, in the study under discussion , the authors used a species only isolated from the sewage.
Sufficient care needs to be exercised for the distribution of lactobacilli in attempting to isolate an appropriate phage but it is also necessary to pay attention to the Ca ion content of the culture media to be used and the effect of heat treatment. Partial similarity between the phage and bacteriocin in function or morphology was already established [8] .
In Like the findings by Coetzee et al. [9, 10] , the host range of these two phage strains was fairly limited as far as our examination went.
It was very easy to distinguish the sensitivity of lactobacilli because of the fact that both the phages formed clear enough bacteriolytic spots.
If the host range of lactobacillar phage in general is as limited as those of the two strains studied by us, it will mean that there are necessary a sufficient large number of phage strains to be used for the phage typing of lactobacilli.
Although L-10 strain (L. casei) is different from L-25 strain (L. wortmannii) in terms of classificatory features, they seem to have the common receptor in relation to By using materials collected from the sewage and others, the authors were successful in detecting N-1 phage having L-10 strain (L. casei) as a host range from those phages connected with lactobacilli. With N-1 phage, a comparison was made of J-1 in terms of their general characteristics and thus the authors studied the method of isolating a lactobacillar phage.
